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A' laser beam sighting device for marking, position and 
diameter &fthe measurement spot for radiation thermometers 
with foca.1 or afocal lens-and mirror optical system 




.Radiation thermoineteps as convenient. predominantly 
battery-operated' apparata for non-contact measurement of the . 
temperature of surfaces with the aid. of the emitted thermal 
radiation are. used not only in the laboratory but recently, 
increasingly in mobile form for rapid survey measurements in 
machines of all kinds and also in production installations 
for. monitoring and . preventive inspection, but also in 
buildings from the inside and outside by day and night for 
matters of energy saving and locating damage. 

As the maximum . of the emitted thermal radiation at low 
temperatures far in infrared lies at approximately 5 - 10 u, 
eitlYer one or more mirrors must be used for the optical 
system, of these apparata or lenses made froiii materials which 
are generally not tranparent to visible light, such as, for 
example, germanium. Therefore, the problem is posed, in • 
particular in the casgof measurements at a distance of 
several metres, of making distinguishable for the user the • 
position and size of the measurement spot or generally the 
course of the path of infrared measurement rays. 

Simple radiation thermomfeters only have position marks on 
the outer housing wall; more. costly apparata wi.th a mirror • 
optical system have vi.ewfinders or use a light mark from an 
imaged pilot lamp. .. 

These solutions have distinct disadvantages fbr the said 
cases of use. With a mere position marking, no information 
is obtained as regards the measurement- spot size, which as a 
rule increases rapidly. Viewfinders and. a pilot lamp 
. require an increased expenditure, in which the viewfinder is 
limited to favourable light conditions; it fails in the 
dark. The high power requirement, of conventional lamps for 
a clearly visible illumination Itvtensity in daylight 
generally rules out operation by battery. 



An arrangement has been recently described (Laser Focus 



VoU8, pages 32-33, .1981) , which combines a simple radiation 
thermometer - originally only equipped with position marks - 
with a HeNe laser for marking the smallest measurement spot. 
According to this not very detailed description, in this 
arrangement the laser tube Is mounted externally on the 
housing of the radiation thermometer. The laser beam is 
.divided Into two partial beams and the first non-expanded 
beam is reflected into the path of infrared rays, so that It 
emerges paraxially. The second laser beam is expanded and 
runs somewhat daggered and obliquely to the axis- of the 
radiation thermometer.. In order, to ensure a sharp ihfrarfed 
representation of the object . under examination in the 
smallest measurement spot, the user has to vary the 
measurement distance so that the non-expanded laser beam 
sits centrally in the expanded one. As advantages of this 
arrangement,- the substantially simplified targets are 
mentioned, amj also the possibility of illuminating the 
object under poor light conditions. 

Despite; an. enclosed sketch of the arrangement, many 
questions remain unanswered, e.g. concerning the nature of 
the ray expansion and also concerning the output power and 
voltage supply of the laser. It would be a great 
restriction of ' the usefulness of the originally 
battery-ope.rated apparatus, if to achieve the necessary 
illumination intens.ity in the expanded beam a laser with 
mains supply would be necessa.ry. 

Whilst the angle of inclination of the two beams to each 
other is determined by the representation conditions of the 
.radiation thermometer and the displacement of the beam 
centres to each other, the extent of the displacement itself 
is clearly purely accidental - presumably provided through 
the diameters of the housing and laser and in any case it 
is not obviously associated with the opticaT representation 
conditians, the distance relationship, the infrared optical 
system. 



Owing to the type of reflecting of the hon-expanded laser 
beam which is used, t^is arrangement is not able to be . 
transferred to radiation thermometers with a lens optical 
system. , ' ■ • 

The problem is therefore posed, for radiation thermometers ' 
preferably with a lens optical system, of developing an 
active sighting- device using a battery-operated HeNe laser 
having low power for marking the measureme'nt spot,'- which . 
.distinctly marks both' the pos-ition of the smallest 
measurement spot and also, in the case of greater distances, 
marks the aperture angle of the path of measurement- rays, 
given by. the distance relationship of the radiation 
thermometer. This sighting device is intended to manage 
without intervening in the optical system of the radiation 
thermometer, i.e. without using expensive transparent , 
materials or the' perforating of the germanium I'ens. It is 
to. be light enough for lengthy mobile use by hand and, at 
the same time, is to be mechanically stable and protected 
from environmental influences, in order to be able to 
withstand hard use Inside and out, and also shocks by being 
put down roughly without disadjustment. Furthermore, the 
.entire apparatus Is to be supplied from a- battery, in which, 
despite the compact construction, disturbances of the 
ele.ctronics of the radiation thermometer through ignition 
and • operation of the laser must be reliably ruled out. In 
addition, the laser beam, sighting device is to be .. 
structurally designed so thai the mass-produced radiation • 
thermometers of various manufacturers can be integrated, in 
which no, or only a minimum . number of mechanical or • 
electrical modifications are necessary. 

The .problem Is ' solved, according to the ' invention for 
radiation thermometers with .a "focai" infrared/optical 
system representing at a finite distance, in that the beam ' 
.(1^) of ; a battery-operated miniature He-Ne laser' of . 



approximately i mW output power is divided by bes^m splitters 
■•(8) into two non-expanded partial beams (13') and (13"), 
which in a plane with the optical axis- of the infrared- 
radiation thermometer emerge at a characteristic distance . 
outside the infrared optical system (3) with an angle of 
inclination, to each other corresponding to the distance 
relationship.- In this novel beam'guidance, the two beams - 
intersect and thereby mark the position of the smallest 
measurement spot. At a greater distance they djh^erge^ with ■" 
>he angle divergence, characteristic of the distance 
relationship of the radiation-. thermometer, so that the two 
red- points of the non-expanded laser beams (13') and (13"). 
; on. the object under examination in each case designate a 
• diameter of the measurement spot, the vertical one in the 
arrangement sketched in drawing !. If .simple glass optical 
systems without a special anti-reflex coating are used for 
beam splitter (8). deflecting mirror (7 and- 7') and outlet 
.window (16), the power of the emerging laser beams (13' and - 
13") lies- below 0.3 mW and is no. longer dangerous for the 
eye. owing to the lid closure reflex if accidentally looked 
at directly. With this low output,' the laser marks are 
visible in daylight on a light background, such as. for 
example, walls of buildings,- at approximately 10 m, and in 
darkness at a measurement distance of approximately 20 m. 

In the case of radiation thermometers with an "afocal" ' 
infrared optical system not representing at a finite 
distance, the laser beams emerge without intersecting each 
other, with the divergence" angle corresponding to the 
distance relationship. The matching of the divergence of 
the laser beams (13- and 13") to the distance relationship 

.of the radiation, thermometer Is carried out by rotating the 
beam splitter (8) and the deflecting mirror (7'), by way of 
additional assistance also the deflecting mirror (7), about 

..their- centre axes vertical to the beam plane and "also by 
displacement on the mounting plane (6). For -routine . 
adjustment of the components (7,7.' and 8) to a particular 



O 



distance relationsftip, the mounting plane (6) can. be 
equipped with corresponding stops. 



•The mechanical-optical corfstructton is realised according to 
the Invention by a hermetically sealed outer housing. (10), 
In which there is situated a mounting (11) in a floating 
suspension-, with elastic intermediate pieces' (14) e.g. of 
rubber, for shock absorption, for the rigid mounting of. all 
optical .parts with respect to each other. .This mounting in 
the form of an "H", preferably' of aluminium, divides the 
outer housing (10). ' likewise of aluminium .or 
fibre-reinforced plastic, into several chambers, in which. - 
in each case secured to the H-shaped Inner part - the body 

. of the radiation thermometer (1) is rigidly secured via the 
mounting (2), the laser tube (4) via the mountings (5) with 
the insulated passage (12) and also tJie optical components 
(8,7,7') on the mountina plane (6). The inner mounting (11) 
serves additionally both for electromagnetic screening ■ and . 
also for the distribution and rem.oval of the heat generated ' 
by the laser tube. The hermetic sealing from the external 

• world as a protection against dust and humidity Is ensured 
by the outlet windows (16) and likewise in a floating manner 
by the 0-rlng (15). The power supply module (9) to supply 
the laser sits directly against the outer housing (10), for 
a better removal of heat. 

In a further embodiment of the invention, the left-hand' 
shank, of the inner mounting (11) is constructed so that it 
can receive directly the body (1) of the radiation 
thermometer with the fastening (2). which the manufacturer 
of the radiation thermometer has provided as standard for 
mounting Into Its original housing'. Thereby an integration 
of the whole family of radiation" thermometers of a series 
.with different temperature ranges and different focal and 
afocal optical systems into the laser beam sighting device ' 
is possible at a favourable cost and with reliability in 
operation. • . 



For integration into the laser beam sighting device, only 
the. body of the radiation thermometer. i.e. the 
optical-electronic functional ' unit, but not the outer 
housing, is required. It is an intermediate stage of mass 
production • which is able to be recalled by the manufacturer 
in the required fo-rm; it can be dismantled from the 
original housing in adjusted and calibrated form from 
finished apparatus, e.g.' in the case of re-equipping. 

For the integration of the radiation thermometers of. 
."different manufacturers with deviating dimensions, in 
accordance with the invention. only the dimensions of the 
housing (10) and of the mounting (11) are accordingly 
.altered on the laser beam sighting device. whilst 
maintaining the basic structure and the beam guidance. In 
well constructed mass ^produced apparata of the leading 
radiation thermometer manufacturers, no or only a few 
further mechanical alterations are necessary. Thus, in 3-. 
5 laser beam sighting devices, which are different in 
dimensions but similar in coflstructlon. approximately 60 - 
80 J- of the cpraraercial radiation thermometers for mobile' use 
can be integrated-- preferably by hand. 

■Radiation thermometers with mirror optical systems are also 
• basically able to be integrated. 

. -.Drawing 1 shows according to scale an example embodiment of 
the. laser beam sighting device with .an integrated radiation 
thermometer body from the KT 15 series of the firm Heiraann 
GmbH. Wiesbaden. This series of apparatus together" with 
special versions of identical construction, e.g. the series 
KT 14. having production numbers in five figures, is one of 
the best-introduced- radiation thermometers on the market 
and, at the same time, is the most compact apparatus of its ' 
kind. 



. As HeNe laser, the miniature, laser "type LGR 7624 with power 
. supply apparatus LGN 7457. manufactured by Siemens, is used 

which; according to the manufacturer's information, is the. 

smallest raass-produed HeNe laser of its power class . 

worldwide and is suitable for battery operation. 

Hence the arrangement of the laser beam sighting device 
sketched in drawing 1, with the integrated radiation 
thermometer, represents tfie smallest and most compact 
combination apparatus that is. able to be created with 
commercial components, having a uteight of under 1. kg. 

The battery (NiCd accumulator) an^l display instrument 
(digital display) are accommodated In a separate carrying 
case, with which the laser beam sighting device including 
the radiation thermometer are connected in a plug- in manner 
Via. a cable. For mobile use, a pistol grip for one-handed 
operation is arranged on the underside of the housing (10) 
beneath the centre of gravity. When required, the laser 
beam is switched on by means of a sending key. By means of a 
second independent sending. key, the displayed temperature is 
stored for the duration of operation, so that aiming with 
the laser beam sighting device and reading of the 
temperature which is determined on the display are two 
decoupled activities! 

The special advantages of a radiation thermometer with a 
•laser beam' sighting device in the indicated arrangement 
consist in the mechanical robustness, the low and 
ergonomically favourably distributed weight, which also 
makes possible a long-term use with only one hand, in which 
both eyes of the operator of the . apparatus remain free. 
This point is particularly important for use in a dangerous 
environment. e.g. in the inspection of ■ inst^.Ilations 
conducting a high voltage. The high illumination intensity 
of ■ the laser beain^, wh.lch are non-expanded but are not 
.dangerous to the eyes, in connection ■ with the battery 



operation, makp possible a flexible use- by day. and night, 
insid« and outsid.e.. Through the clearly marked position and 
size of the measurement spot under practically all light 
conditions, the security of measurement is improved. Also, 
persons accompanying the user of the apparatus' can see the 
position of the. measurement spot during t.he measurement, 
which ■ represents an- important advantage over conventional 
optical viewfinders in particular in the case of on-site 
investigations; . e.g for locating thermal weak sites in 
.installations and buildings. 



Claims 



1. A laser beam sighting device for marking the position 
and diameter of the measurement spot for radiation 
thermometers with a focal or afocal lens- and mirror optical 
system, 

characterised in that through a device two non-expanded 
laser beams lying in one plane, having m intensity which is 
not dangerous to the eyes-, with an angle to each other 
corresponding to the distance relationship of the infrared 
optical system of the radiation thermometer and therefore at 
■a characteristic distance are directed past the Infrared 
optical system externally without intervention so that the 
optical axis of tlie infrared optical system, lie's in the 
plane, of the laser beams, which is achieved through 
mechanical integration-- of the. body of the radiation 
thermometer Into the device itself. 

2. A laser beam sighting device according to Claim.l. 
characterised in that the device to carry out the guidance 
of the beam according to Claim 1 consists of a rigid inner 
mounting with mounting surfaces for the required, optical 

■parts, which is situated In a floating and shock-absorbed 
manner in an outer hermetically sealed hp^u sing. 

3. A laser beam sighting device according to Claim 1 and 2, 
characterised In. that according, to drawi/ig i for the 
integration of a radiation thermometer with focal lens 
optical system, in a manner which is favourably priced and 
reliable in operation, the inner mounting is additionally 
constructed so that, the body of the radiation thermom.eter 
can be used directly with the ori-gihal mounting device of 
■the manufacturer. 



4. A laser beam sighting device according to Claim 1 and 2,. 
• chapacteris.ed in that, for the integration of the 
mass-produced radiation thermometer's of various-' 



10 

manufacturers, the dimensions of the inner mounting and of 
the outer housing and also the holding arrangement for the 
inounting device ar6. modified specifically to the 
manufacturer whilst maintaining the basic construction and 
the beam . guidan.ce. so that with few laser beam sighting 
devices designed SE^ecif ically to the manufacturer,, the 
majority of the commercial- mass-produced radiation 
thermometers can- b4 intfeflrated or re-equipped. 
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PatentarwprOche ; 

.■j7)La8.r8trahl-V.3leretnrtchtung zur Kennzelchnuog von Lase urvj 
Durchmd88er des MeOflecKs fOr Sirahlungsthermbmetor- mit 
fokaler od^r afokaler Urwen- und SplegelopUk, 

dadurch gekennsetchnat. d.B durch elna VorHchtung zw-t !n olnsr 
5 Ebene UegerxJe. unaufgewettata Lasarstrahlen von auganunaeWhrlt- 
cher IntensiUlt mtt einem dem DlstanzverhJlltnla der Wrarot- 
Opttk des Strehlungstherwmeterff encspraehenden Wtnkel zuatn- 
ander und deshalb in etnm eharaktertstlecheh Abstand so an der 
Infrarot-Optlk auBen ohne Etngrlff vorbelgefOhrt warden. daO die 
10 opttsche Achse der Infranjt-Optlk in der Ebene der Laserstrah- 
len .Uegt, was durch mechanisehe Integration des Strahlunga- 
thermometer-Korpus in die Vorrtchtung selbst erreioht wird. 

a. l-aserstrahl-VlsterBinrlehtung naeh AnApruch 1, 

dadureh gekonnzeichnat, daO die Vorrtchtung sur Realislerung dor 
J5 StrahlfOhrung nach • Anspruch 1 aus elner stnrron Inneren Halle- 
rung mit MontageflHchen fUr die benBtlgten optlech'en Telle be- 
steht, die slch sphwimmend und stoSgedMrnpft in elnam auOeren 
hernnetiBch gesehlossenen Oehtluse beflndet. 

3. Laeerstrahl-Visteretnrtchtung naeh Anspruch i und 8, 

20 dadurch g^kennzetchnet, daB nach Zetchnung 1 zur kostengOnsligen 
und fUnktionsstcheren Integration sines Strahlungstherrrtometors 
mit fokaler Llnsenoptik die tnnsre HaUsrung zusMtzlich so ausge- 
«hrt wlrd, daO der Strahlung'sthernftometer-Korpus dlrekt mt.t 
der Oplglnal-Montagevtorrlchlung des Hersteilera dlrekt etngesetzt 

85 warden kann. 



4 . Uaserstrahl-Vlslereinrichtung nach Anspruch 1 ; und 2 
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dadureh gakenraatchnet, daO zor ihtegratlon dap iBerlen<nM3lgert . 
Strahlungsthermometar unterachledUcher Herstollsr die Abones- 
sungen der tnneren Halterung und des SuQeran Gehiluses 60wi«; die 

30 Aufhahme fQr die Montao«vo''>'tehtung hersteUerspezinsch modin- 
zlert we»-den unter Balbehaltung des prlr«tpl«U«n Aufbaus und der 
Stcahlfahrung. so daS mSt wenigBn hsrstsllerspetinsch ausgsi£g= 
ten Uaserstrahl-Vtalereinrtchtungen der grdOts Tell der markt- 
gSnglgen eertenm&Stgen Strahlungsthermomoter Intogrlert taw. 

35 nachgerastet warden kann. 
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Strahlungs'thermometer al3 handH=h. 

Kontr«ri- — '^'^ '=">«*"l«tlonsanlMen zur 

Konc^n. un. vo.t.e.,en.en ,nspe«.,„ ^'"J 

^o": T "-^^ - — «r^»:^ t 

EnergleeJnfiparung und Schadsnaflndunfl. 

das Maximum da. abgegebe^en warmestrahlung bet niadHgen ■ 

wel oT '"•^^-^ 

warden oder L.nsan aus im aUaama.nan «lr slehtbaraa Uoht ntcht 

transparentan MatariaUan. w,a z.B. Oarmanlurn. Onr.it ataUt a.ch 

Problam, insbasondar. bat Maaaungan tm Abatand mahrarar Matar 

Uaga und GrSBa da, MaOnacka b.w. genoneU d.n V.Hauf daa Infrarx^c 

Meaatrahlanganga fOr dan Banuteer erkennbar 2u machan. 

Einfache Strahlungatharmometer varWgan nu. Obar Pallmarkan an dar 
Suaaran GahSuaawand. auN^andtgara GarJlta mtt SptagalopttK baa.t*en 
optlacha Ourchbltckauchar odar banutzan alna Uchtmaoka aua alnar 
elnBesptagelten Pllotlanipa. 

Olesa USaungen haban dautltcha Nachtalla fOr dta genanntan Etnaate- 
fSUa. Bain, bipSan Petlan wlrd kelne Infermaflon tSbar tn dar Ragel 
rasch zunehmenda MaBHeckgrBOa arhalten. DurchbUckauchar und Plldt- 
lampe arfordarn atnan arhShten AuTWand. wobal dar DurehbUoksiiChar 
aur gonattga UchtvarhMltntaaa baachrSnkt tat. ar varsagt tm Dunkaln. 
Dar hohe Latatungabedarr konvantlonallar Lampan Wr atna gut alcht- 
bara BalauchtungssUirke bat Taga.ltcht achUaSt In dar Rag.l Battarle- 
becrtab aus. 
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KOrzlieh 1st etne Anordnung beschrteben worden (Laser Focus Heft 8, 
Sette 32-33, 1981), die eln elnfaehea StrahlungBthermometer -urspKing- 
Uch nur mtt Petlmarkon ausgestactet- mtt etnem HoNe-Uaser zur Kenn- 
zetchnung des kletnsten MeSaacKs komblnlert. Nach Oliver wentg de- 
tanUerten Beschrelbung let bal dleser Anordnung die LaaerrOhre auBen 
auf dem Gehauae des Scrahlungnthermometera moritiert. Der Uaser- 
strahl wlrd In zwcl Tetlstpahlen aufgatellt und der erste unaufgeweltete 
Strahl In den Infrarotstcahlengang •inge«ple9eU, so daa ar paraxial 
austrlkt. Oer zwette Laserstrahi wlrd aurgeweltet und verlSuft ecwas 
' versetzt und schrSg zur Aehse des StrahlungBthermomaters. um elne 
Bcharfe Infrarot-Abblldung des Untorsuchungsobjekts tm klolnsten MeU- 
Fleck 2U gewiihrlelsten, hat dar Banuteer dsn MeQabstarvi so zu varlleren, 
daQ der unaufgeweltete Laserstrahi zentrlsch In dem aufgeweiteten sitsi. 
Als Vorzuge dleaer Anordnung werden daa wesentUch verelnfachte Zle- 
len genannt, sowle die MflgUchkelti bel sohlechten Ltchtverhilltnlssan 
das bbjekt zu beleuchten. 

' Trotz ftlner belgefOgten Sklzze der Anordnung blelben vlele Fragon of- 
ten, z.B. nach der Art der StrahlauN/eltung aowle nach Ausgarigs- 
lelstung und Spannungsveraorgung des Lasers. Es wHre elne scarke 
Elnschriinkung des Gebrauchsnutzens des ursprUngltch batterlebetrlebe - 
nen Gergts, falls zur Erzlelung der nOtlgen BeleuchtungsstHrke tm 
aufgewelteten Strahl eln Laser mlt NotzanschluB .erforderllch wOrde . 

wahrend der Nelgungswtnkel der belden Strahlen zuelnander durch 
die AbbtldungeverhHUnlsse des Strahlungathermometers und den Ver- 
satz der Strahtenmltten zuelnander bestlmmt Ist, Ut die GrtJBe des 
yarsatzes selbst ofPenbar rein zufllUlfl -vermutUch durch GehSuse- 
und Laserdurchmeeser- gegeben, Jedenfalla nlcht erkennbar mlt den 
optlsehen AbblldungsvorhSltnlssen, dem OletanzverhJHtnls, der Infrairoi- 
optik zugeordnet. 

AuPgrund .dar verwendeten Art der Elnsplegelung des unaufgewelteten 
Laserstrahls Ist dtese AnordnMng nlcht auf Strahlungsthfermometer mlt 
Llnsenoptlk Obertragbar . 
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thermometers, etndeuttg .er»«e.chnet. D.esa VUten-Elnrlchtunfl aoU 
ON. ..nen E.nar.rr .n die OpttK de. StraKlungsthemv^oeer. .us.«,mmen. 
d.h ohne Benut»un9 teurer treneperenter Materlallen odar Ourchbohran 
• der German.um-Llr,se. Sla aaU lalcht sanug «r a.oan l«ngaran mobUen 
Einsatz aus der Hand und glelchzaUtfl machaniech «ibtl und Began Um- 
weUalnnCssa gaschQtrt aatn, um harten Elnsate drinnen und drauQan. 
sowte St30e durch unsanPtae Ablegen ohna Dajuatage vartragen zu ke'n- 
nen. DaKiberhtnaus soil das gasamta Gerdt aus alnar Battarie varaorgt 
warden, wobel trote" tompaktan Aufbaua SWriingan der Strehliingathermo- 
meter>Elektron4k durch 20nden und Batrleb des Lasers stchir auage- 
achlossen aeln nr^Cssen. Ferner eoU die Laeeratraht-Vlsteretnrtchtung 
kopptrukMv so ausgelegt ealn. daS die aarlenmaUJg hergeatallten Strah- 
lungsthermometer verschtedener Hersteller Integriert warden Minnen, 
wobet keine oder nur gerlngfOgige machantsche bzw. eleWrlsche Modi- 
«kattonen erfbrderllch etnd. 

Die Aufgabe wlrd erPlndungsgemilB fOr Strahtungethemiometer mtt tn end- 
Ucher entfernung abbildender, "fokaler" Infrarot-Qptlk dadurch geWat. 
da3 der Strahl (13) elnas battertebetrlebenen Mtnlatur-HeHsle-Lasers von 
ca, t mw Auegangsletatung durch StrahUeller (8) In zwet uhaufgawel- 
tete Tellatrahlen (13') und (18") aufgetem wlrd, die In elner Ebene 
cnlt der optlachen Achse dee Infrarot-Strahlgngathermomatara In elnern 
charaktertstlschen Abetand auOerhalb der Infrarot-Opttk.O) mlt elnern 
Nelgungawlnkel zuelnandar entsprechend dam OtBtanzvarhHltnls austreten. 
Bel dteser neuartlgen Strahlfuhrung sehnetden «(ch beide Strahlen ynd 
kerwzelchnen dadurch die Uaga das kletn^twi MeOnecka. Im grCQaren 
Abstand laufen sla mlt der POr das OtstanxverhHltnts des Slrahlungs- 
thernwnsters charakterlattschen Winkeldlvergenac auaelnander, 90 daS 
dlB betdan roten Punkte dar unaurgawatteton Laaerstpahtan (18») und 
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(13") auf dem Untoreuthungsobjekt JeweUs eJoen Ourehmeaser de» 
Meanecks be«ichnen, in der tn ZetchnuoB 1 akizzlertao Anordnung 
den senkrechten. Wenn fOr StrahUetler (8), Umlenksplegel (/ und 7') 
und AustrtttSfenstor (16) etnteche GlasopMkan ohne spazielle Antl- 
Renex-Beachlcbtuna eingesetet warden, Hegt die UUtung der austre- 
tenden Laseratrahlen (13* wod 13") unter 0.3 mW und let mrolga des 
UdsQMuSrefleKeB bet zufaiUger dtrektar Satrochtung nteht mahr ga- 
fShrltch fOr das Auge. Bet dteser gerlngen Lelstung slnd dte Laser- 
nf>arken bet Tagaalteht auf heUem Untergrund, wte z.B. GebSude- 
wanden auf ea. 10 m, bet Ourtkelhalt. auf ca. ao m MeSabstand er- 
kennbar. 

Bet Strahlungathermometern mlt nlcht tn endlicher Entfemung abbll- 
dender, ".a fokaler" Infrarot-Opttk treten die Lasarstrahlen ohna slch 
zu sehnelden mlt dem dem Dlstanzverhattnta entsprechenden blvergenz- 
wtnkeJ aus. Dte Anpassung der Divergent der L^serstraMen (13' und 
13") an das OtetanzverhUltnls des Strahlungsthermonieters wird dureh 
Drehen des StrahUeil&rs (8) und des Umlenksptegels (7') hltfswelae • 
auoh des bmlenkspiegels (7) um thre zur Strahlebena senkrechten 
Mtttelaehsen eowie dureh Verschleben auf der Montageebene (6) vorge- 
nommen. 2ur routlnemtlSlgen Justage der Komponanten (7, 7' und 8) 
auf etn bssttmrntee DtstanzverhKltnfs kann die Morltageebene (6) mlt 
entsprechenden AnschlSgen ausgestattet werden. 

Odr mechantsclvoptisehe Aufbau wtrd erftndungsgamflS durch etn herme- 
tisch geschlossenes AuSengehHiise (10) reatialert, in dem ^tch in schwim- 
mender und durch elastische ZwischenstOcke (14) z.B, aus Gummt, 
stoQgedSmpftor Aufrifingung eino Haltorung (11) rur gegenelnander star- 
ren Montage alter opttschen Teile. berlndet. Dtese (l^alterung in Form 
etnes "H" vorzugswetse aua Aluminium tellt das KuQera GehKuBB (10) 
ebenfalls aus Aluminium odor faserverst&rkter Rastik tn mehrere 
Kammern, in denen >JeweUs an dem H-rBrmlgan Innantell befeattgt- 
der Korpua des Strahlungsthemnomators (1) Ober die Halterung (2), 
die UaaorrOhre (4) Ober die Hatterungen (5) mi t der isoUerten Durch- 
Kihrung (12) aowle dta opttschen Bautatte (8,7,7*) auf der Montage- 
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^'rch den O-Rtng ^a) .ew«.He.stet. Oa. NaUn^da, (9) zu/^e'C 

In welterar Ausgestaltung d.ar Erfindono wl^ dan Hnka SehenKal d.r 
tnneren Halterung .o auaflaDtId.t. dafl ar dtrakt dan StraMunga- 
thermometer-Korpus (1) mlt dar Bafestlgung (2) aufnahman kann. dta 
der Hersteller des Strahlungsttrermoinelars serVanmaoig «r dte 
Montage (n- sotn Ortglnalgahause vorgesehen hat. Oadurch 1st etna 
kostengOnsttga und ftjnkttonsslchere Iritegratton der gesamtefv Famllle 
von Strahlungsthermometem einer SeKe mlt unterschledUchen Tempe- 
raturberatchen und uriterschledllchen ftjkalen.oder afokalen Optlken In 
dte Lasepstrahl-Vlslerelnplchtung mOgltch. 

2ur Integration In die LaaerstrahJ-Vlsleretnrlehtung wtrd nur der Korpus 
das Strahlungsthermometers, das tst die optisch-elektrontsehe Funktt- 
onselnheit, ntcht aber das fiuQera Gahjtuse behaUgt . Er tst tn der be- 
nattgten Form produktlonssetttg etna abrufbare Zwlschenatufe der Sert- 
enferrtgungj aus fertlgen Ger«ten, z.B. tm Fail der NachrOstung, kann 
er justtert und kaltbrtert aus dam OrigtnaJ-GehHuse ausgebaut werdan. 

Zur Integration der Strahlungsthamwneter unterschtedlteher Herstel- 
ler nnlt abwelchenden Abn-iesaungen warden ernndungsgemKS an der 
Laserstrahl-Vjslerelnrlchtung riir die Abmessungen des GehKuees (10) 
sowle der Halterung (II) entspreeh'end ge&ndert untor Belbehaltung des 
prtnzlptellen Aufbaus und der StrahlfOhrung. Bat den gut durchkonstru- 
lerten SeriengerHten der fUhrenden Strahlungsthermomsterhersteller 
sind kelne Oder nur gerlngfOglge weltere mechanlsche AnderunSen 
erforderllch. So kSnnen m 3 bis S in den Abmessungen unterschled- 
Uchen abep Im Aufbau glelchsrtlgen Uaserstrahl-Vlslerelnrtchtungen 
efeva 60 - eo % der marktgSnglgen Strahlungslhermometsr tOr mobllen 
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Etnsalz vonugswelM aus dar Hand inteorlart warden. 

Aueh Strahlungsthermometer mlt SpiagelopHk atnd prinziptelt 
(ntegrterbar. 

. Zetehnunti 1 zelgt maQstablteh atn AuafOhrunosbolsplal der Uaseratrahl- 
Vtsteratnrtchtung rrttt etnem (ntegrierten Strahlungsthermometar-Korpus 
aus der KT IB -Serte der Flrma Hetmann QmbH, Wiesbaden. Oiese 

■ GerSteserla susammen mtt beugleieheh Speztalvorsianen, z.B. der 
Serle KT 14, 1st mtt S-stelllgan Produkttonszahten eines der am Markt 
besteingefuhrten Strahlungsthermometer und zuglelch das tompakteste 
Gerat setner Art. 

Als HcNe-Laaer 1st der Minlatur-l_aser Typ LGR 7Q24 mlt NetzgerSt 
LGN 7457, Herstaller Siemens, der naeh Angaben das Herstellers 
weltweVt der klelnste seKenmiiOlg hergesteltte HeNe-Laser setner 
Ueistungsklasae und fOr Batterlebetrleb geelgnet ist, eingeseizt. 

Damlt Btellt .dle In Zetchnung 1 sktzzlarte Anordnung der Laserstrahl- 
Vlsieretnrtchtung mit dem Integrlerten Strahlungsthermometer das 
kleinste und kompakteste KombtnatlonsgarHt dar, das mlt merktgiingl- 
gen Komponenten reallslerbar ist, mlt etnem Qewlcht von unter i kg. 
Battarta ( NlCd-Akkumulator) und Anzetgetnstrument (Dtgttalanzelge) 
slnd tn etnar oeparaten Tragetascho unter gebraoht, mlt der die Laser- 
strahlrVteterelnrtchtung etnsehtteBUch Strahtungsthermometer Uber 
Kabel steekbar yerbunden stnd. FOr den mobilen Elnsatz wtrd an der 
Untersette des Gehfiuses (10) unterhalb dea Sohwerpunktes etn Ptstolen- 
artff fOr eirhisndbedUnung angebracht. Der Laserstrahl wlrd boi Bedarr 
. Ober elnen Pruck taster etngeschaltet. Ober einen z>Arelten unabhSngtgen 
Oruektaster wlrd fOr die Oauer der Betattgung dte angezelgte f empera- 
tur gespeichert, so daS Zfefen mtt der Laser strahWVtst'eretnrichtung 
und Abtesen der ermlttelten Temperatur auf der Ahzetge zwei entkop- 
pelte TSttgkelten slnd. 



Die besonderen VorzUge eines Strohlungsthermometers mlt Laserstrahl- 
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GewtcKt, .te .uch ,^,..fH.««e„ .e,n«t^ r.^. nu. «tne. Han. .teL' ^ 
wo.e. .etce Au«en Ge^.e...Une.. r.el..e..en. OUee. P^r ^r'- 
senders wlchtlg fO. den BnsaU In se«hP«char Un^abung. J-'^ 
der -nspsKtian r^eh.pannung.Kihrender Anlagen. Of hohe Bflleuchtuniii 
stilrka der unaufaewotteten. *bar nicht auflengafahrltcheo Laserstrahlen 
im Zusammenhang mlt dam B«tt«rtebetrlab .rmSBliohan flexlblan Emkau- 
bei Tag und Nacht. drlnnan und drauBan. Durch d»e deutltch- gekennzetch- ' 
nete Lago und GrBOe des MeSflecks unter praktlsch alien Uchtverhaunls- 
sen wind die MeSstcharhett verbtissert. Auch Begleltar des Geriiteba< 
nirtzers kSnnen wfthrend der Messung die L^ge des MaSnecks sehen, 
was Inabesondere bel LokaUermtnen, z.B. zur Ortung thermiseher " 
Schwachstellen an Anlagen und GebSuden, aln wtchtlger Vortell gegeri- 
uber herkflmmltchen opttschen Suchem darstelU. 
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